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Executive Suannary 

A ground-water qual i ty  investigation was conducted i n  July, 1989 by the 

S i t e  Investigation Section (SIS) i n  Key West, Florida on the United States  

Navy Trumbo Point Fuel Storage Faci l i ty .  This  investigation was conducted a t  

the request of the DER Southeast D i s t r i c t  Branch Office Manager (Marathon). 

The purposdwas t o  determine the type and source(s) of petroleum hydrocarbon 

contamination present i n  the  ground-water and ident i fy  any addi t ional  areas 

requiring fur ther  study. Ground water quali ty data from a se r i e s  of monitor 

wells (loc&ed within the f a c i l i t y )  sampled by SIS personnel iden t i f ied  three 
I 

primary areas  of highly contaminated ground water and data from 1985 and 

1986187 stpdies conducted by Geraghty and Miller, Inc. aided i n  identifying 

two addit ibnal a reas  that  need fur ther  study. 
I 

primary Area I, in the vicini ty  of Key West Pipeline CON tanks Numbers 2 
I 

and 3 ,  i s lhighly contaminated by the je t  fue l  and aviat ion f u e l  components 
I 

benzene, xylene, toluene, ethylbenzene, naphthalene and lead. Primary Area 2 ,  
I 

i n  the v i t i n i t y  of U. S. Navy storage tanks D-4 and D-6 is  highly contaminated 

with the a i e se l  fue l  components naphthalene, xylene and phenanthrene. Primary 
I 

Area 3, i b  the v ic in i ty  of U. S. Navy storage tanks D-21 and D-3 i s  moderately 
1 

contamin$ted with the j e t  fue l  and diesel  f u e l  components naphthalene, xylene 

l 
and dimethyl naphthalene. 

I 

I The11985 and 1986187 studies indicate two addi t ional  a reas  within the 

I 
storage f a c i l i t y  require addit ional study. The f i r s t  area  i s  located i n  the 

I 
vicinity1 of U.S. Navy storage tanks D-5 and D-7. Ground-water samples (from a 

monitor b e l l  no longer i n  existence) and s o i l  boring samples collected from 
I 

t h i s  arela during a 1985 study, were reported t o  emit a petroleum odor. 

I However,, ground-water and s o i l  samples have never been collected f o r  
I 

laboratory analyses. The second area is located i n  the  v ic in i ty  of U. S. Navy 



storage tanks D-1 and 0-2. Geraghty and Miller, Inc. reported petroleum odors 

being emitted from a ground-water sample collected from monitor well  MW-6 and 

several  s o i l  boring samples collected around these tanks. Again, s o i l  and 

ground-water samples were never collected for  laboratory analyses and MW-6 was 

destroyed prior to  our study. 

It is apparent tha t  ground water contamination is present and tha t  

numerous violations of water quali ty standards exis t .  However, it w i l l  be 

necessary t o  have a complete understanding of the extent of contamination, 

potent ia l  sources and, avenues for  contaminant migration before s i t e  

remediation per Chapter 17-70, F.A.C. can be in i t i a ted .  
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T ~ m b o  Point Bulk Fuel Storage Fac i l i ty  

Key West, Florida 

Monroe County 

1.0 Introduction 

On July 11, representatives of the Florida Department of Environmental 

Regulation, Si te  Investigation Section vis i ted the U.S. Navy bulk fue l  storage 

f a c i l i t y  located a t  Trumbo Point Annex i n  Key West, Florida (Figure 1.1). The 

purpose of the v i s i t  was to ascer ta in  the extent of previously documented fue l  

s p i l l s  a t  t h i s  f a c i l i t y  by resampling exist ing monitor wells i n  and adjacent 
. ~ 

t o  the  property. The r e su l t s  of t h i s  investigation a r e  presented below. 

I 

2.0 Background 

The bulk f u e l  storage f a c i l i t y  was established a t  Trumbo Point Annex by 

the U.S. Navy i n  1917. It was of re la t ive  insignificance u n t i l  1942, when 1 9  

large capacity fue l  storage tanks and a network of underground pipelines 

(designed t o  transmit fue l  i n to  and out of the f a c i l i t y )  were constructed on 

the s i t e  to  accommodate Naval vessels during World War XI. Through the 

ensuing years, these tanks, along with three others added i n  1963, have 

contained several  types of f u e l  a s  w e l l  a s  hazardous waste (waste o i l  and 

hydraul ic ' f luids)  and Bunker C crude o i l  (Naval Assessment Study, 1985). Some 

of these tanks have since been disassembled, others a r e  now inactive.  

Presently, ten tanks contain fuel .  Figure 2.1 and Table 2.1 show the 

locations of these tanks and the h i s to r i ca l  data associated with each. 

In  April of 1985, the Navy secured the services of Geraghty and Miller,  
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Table 2.1 
Historical  Information, Trumbo Point Bulk Storage Fac i l i t y  

Product Tank Size 
Tank No. Type Status (KGAL) 

~ o g a s ~  

figas 

JP-5 

JP-5 

JP-5 

Waste Oj 

&PtY 

~ v g a s ~  

Avga s 

Avgas 

Avgas 

Avgas 

Avgas 

Diesel Active 

Diesel Active 

Diesel Ac t ive  

Diesel O u t  of Service 

Waste O i l  Active 

Bunker C Inactive 

Water Inactive 

Water Inactive 

Water Inactive 

Hazardous Waste1 Inactive 

Active ' 
Out of Service 

Active 

Active 

Active 

:1 Demolished 

Demolished 

Demo Ushed 

Demolished 

Demolished 

Demolished 

Demolished 

~emoGshed 

Date Last 
Constructed Used 

D-14 Avgas Demolished 7 1942 1971 1985 

Table Information Adapted From Geraghty & Miller, 1988 
l~aza rdous  hkste - waste o i l  and hydraulic f luids .  
2 ~ o g a s  - motor gasoline. 4 
3~vgas  - aviat ion gasoline. 



Inc. t o  conduct a preliminary ground-water investigation a t  Trumbo Point. The 

purpose of the investigation was t o  determine whether past  fue l  handling 

practices a t  the f a c i l i t y  had visual ly  contaminated the ground water and, r f  

so, t o  ident i fy  the extent of contamination. Of primary concern to  the Navy 

was a d iese l  f u e l  loss  near storage tank D-4 and an alleged je t  fue l  l o s s  i n  

the area of CON tank 2 ,  from a pipeline owned and maintained by Key West 

Pipeline Company. Ten 2 inch PVC monitor wells (MW-1 through MW-10, Figure 

2.2) were ins ta l led  t o  depths of 15 feet  below land surface (BLS) within the 

storage f a c i l i t y .  Ground-water samples were collected for  v i sua l  inspection 

and t o t a l  dissolved so l ids  ('IDS) analyses. I f  undissolved product was 

observed i n  the samples, its presence was reported, however, no ground-water 

samples were collected for  water quality analyses. Two of the wells, MW-4 and 

MU-7, were reported t o  contain undissolved product i n  thicknesses of 1.39 fee t  

and 0.31 f ee t ,  respectively. Total dissolved so l ids  levels  ranged from 970 t o  

2,160 milligrams per l i t e r  (mgfl) indicating t h i s  aquifer i s  c l a s s i f i ed  a s  

G - I 1  (having l e s s  than 10,000 mg/l TDS pursuaot to  Chapter 17-3.403, F . A . C . ) .  

A t  the request of the Navy, Geraghty and Miller, Inc. conducted a 

follow-up investigation a t  Trumbo Point i n  July of 1986. Six additional 

monitor wells (RUM-20 through KWM-25) were dr i l led.  Ground-water samples were 

then collected from six of the sixteen monitor wells (KWM-20, KWM-25, MW-2, 

MW-5, MW-9 and MU-10) and analyzed f o r  purgeable aromatic and base-neutral 

extractable organic compounds. One well (MU-9) contained benzene and 

ethylbenzene a t  l eve ls  of 8,000 par ts  per b i l l i on  (ppb) and 2,500 ppb, 

respectively. This well was a l so  found to  contain 180 ppb of naphthalene. 

Analytical data f o r  the remaining monitor wells sampled during t h i s  event 

reported no measureable concentrations of contaminants. 

In  addition, ground-water samples from the monitor wells not samples for  
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water quali ty analyses (excluding MW-3 and MW-6 which were destroyed pr ior  t o  

the 1986/87 study) were visual ly  inspected. Five wells (MW-1, MU-4, MU-7, 

KWM-22 and KWM-23) were found to  contain undissolved product, ranging i n  

apparent thickness from 0.16 feet  i n  MW-4 to  4.80 fee t  i n  KWM-22. Umlissolved 

product thickness measurements have been recorded a t  the Trumbo Point storage 

f a c i l i t y  since 1985 and a r e  presented i n  Table 2.2. 

In  October of 1987, undissolved product was observed seeping from the 

seawall i n to  an adjacent canal located on the northern boundary of the storage 

f a c i l i t y  (Figure 2.2). Naval personnel patched the seawall and, subsequently, 

removed 1,600 gallons of f u e l  ( tentat ively identified a s  JP5 j e t  fue l )  from a 

recovery p i t  constructed along the seawall. In  January of 1988, fuel  

col lect ion a c t i v i t i e s  were discontinued and product seepage in to  the recovery 

p i t  or  thru the seawall has not reoccurred. 

6 

3.0 S i te  Conditions 

3.1 Topography and Drainage 

According to  Geraghty and Miller, Inc. (June 1985) elevations a t  the 

storage tank f a c i l i t y  range from 3 t o  6 feet  above National Geodetic Vertical  

Datum (NGVD). A s e r i e s  of connected berms and elevated roads t raverse  the 

s i t e  and serve a s  flow r e s t r i c t o r s  i n  the event of a major s p i l l .  A s  a 

r e su l t ,  na tura l  drainage of the s i t e  has been al tered and surface water e i ther  

percolates i n to  the underlying sediments or  is routed t o  underground storm 

drains tha t  discharge in to  the sea (Naval Assessment Study, 1985). 

3.2 Geology 

Geraghty and Miller (June, 1985) report s u r f i c i a l  sediments a t  the Trumbo 



Well Name 

MW-1 

MW-2 

MW-3 

MU-4 

MW-5 

MW-6 

MW-7 

MU-8 

MW-9 

Mh'-10 

Kh'M-20 

Kh'M-21 

KWM-22 

KWM-23 

Kh'M-24 

KWM-25 

Table 2.2 
Undissolved Product Thickness Measurement Summary 

Measurement Date 

Apparent th icknesses  of hydrocarbons a r e  measured i n  f e e t .  
* - Presence of hydrocarbon de t ec t ed  but not measureable. ' - Sampled by Geraghty & Miller using e l e c t r o n i c  probe. 
" - Sampled by FDER using I n t e r f a c e  probe. - - Not measured. 



Point storage f a s i l i t y  consist  of f i l l  materials  ranging i n  thickness from 

nine t o  th i r teen  feet .  These unconsolidated sediments ( s i l t ,  sand, s h e l l  and 

limestone fragments) exhibi t  r e l a t i ve ly  low permeability as evidenced by slow 
.... 

surface i n f i l t r a t i o n  of storm water. The s u r f i c i a l  sediments a r e  underlain by 

the  Miami Oolite. This Pleistocene formation is a highly porous, o o l i t i c  

limestone i n to  wNch a l l  monitor wells were completed. In  Key West, this 

formation i s  approximately 20 f e e t  thick. Beneath the Miami Oolite l i e s  the  

Key Iargo Limestone. This Pleistocene carbonate i s  a hard, highly permeable 

formation approximately 180 f ee t  thick. 

A na tu ra l  gamma log of the storage f a c i l i t i e s  f i r e  protection supply well 

located on TNmbo Road i s  presented i n  Figure 3.1. It ind ica tes  the  Miami 

Oolite t o  be approximately 18 f e e t  thick, with the top of the formation 

occurring a t  s i x  f e e t  BLS (DER, July 1989). A t  24 f e e t  BLS a marked l i thology 

change appears t o  occur and i s  predwned t o  represent the formation top of the  

Key West Limestone. 

3.3 Ground-Water Occurrence and Use 

I n  Key West the  s u r f i c i a l  aquifer i s  contained within the  Miami Oolite 

and the  Key Largo Limestone. Water quali ty i n  this aquifer ranges from 

potable ( f resh)  t o  hypersaline. Although fresh water lenses ex is t  on the  

island they a r e  not widely u t i l i z ed  a s  a source of potable ground-water due t o  

the  r i s k  of s a l t  water in t rusion and the shallow nature of t h e i r  occurrence. 

Most res idents  of Key West obtain  the i r  f resh water via a 130 mile pipeline 

extending through the Keys southwest from the mainland. Some potable water is 

s t i l l  obtained from shallow wells ,  however, there a r e  no f resh  water supply 

wells  a t  the Key West Naval Air Station (Naval Assessment Study, 1985). 
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3.4 Ground-Water Flow 

Water leve ls  a t  Trwnbo Point a r e  influenced by t i d a l  ac t iv i ty .  The high 

permeabilities of the Key Largo Limestone and the Miami Oolite allow seawater 

t o  move f ree ly  i n to  and out of these formations. The Naval Assessment Study 

of 1985 reports ground-water flowing toward the Gulf a t  high t ide  and toward 

the Atlantic a t  ebb. However, net  ground-water flow a t  the storage f a c i l i t y  

was found to  be rad ia l  from the center of the f a c i l i t y  toward the nearest bady 

of water (Geraghty and Miller i n  1985). 

On July 11, the S i te  Investigation Section took one s e t  of ground-water 

l eve l  measurements from the accessible monitor wells a t  the storage f a c i l i t y .  

Ordinarily, several  s e t s  of measurements would have been taken t o  account for  

t i d a l  influence. However, t h i s  was considered t o  be outside the scope of t h i s  

investigation due t o  the limited amount of time available. With the exception 

of monitor wells MW-7 and KWM-22, ahere ground-water l eve l s  were influenced by 

the presence of undissolved product, ground-water levels  indicate flow i n  the 

general di rect ion of the adjacent canal t o  the north, which substantiates 

e a r l i e r  findings by Geraghty and Miller. 

4.0 Field Act ivi t ies  

Prior to  the collection of ground-water samples, undissolved product 

thickness, water l eve l  and t o t a l  depth measurements were taken f o r  each 

accessible monitor well. These measurements were taken r e l a t i ve  to  the 

top-of-casing elevations provided by Geraghty and Miller (Table 4.1). Water 

and fue l  l eve ls  were measured with an O i l  Recovery Systems Interface Probe 

(TM) which was decontaminated pr ior  t o  inser t ion in to  each well. Three of the 



Well I D  

MW-1 

m-2 

MW-3 

Mw-4 

, MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

Mw-10 

KWM-20 

KWM-21 

KWM-22 

KWM-23 

KWM-24 

KWM-25 

FW-E 

FW-W 

Table 4.1 
Gmund-Water Elevation and Apparent Undissolved Product 

Thickness Measurements - 7/11/89 

Apparent 
Top of Hydrocarbon Ground Water Ground Water 
Casing Total Depth Thickness Level Elevation 

( fee t  NGVD) ( fee t  BLS) ( f ee t )  ( f ee t  BTOC) ( f ee t  NGVD) 

Buried by f i l l  material - unable t o  locate 

Destroyed pr ior  t o  DER investigation 

Buried by f i l l  material - unable t o  locate 

6.85 15.00 NF' 5.83 1.02 

NGVD - National Geodetic Vertical  Datum 
BLS - Below Land Surface 

NP - Not Present 



wells (MW-4, MW-7 and KWM-22) showed measureable quanti t ies of undissolved 

product (Table 4.1) and the majority of weLls (excluding MW-2, MW-5 and 

KWM-25) exhibited a hydrocarbon odor. Adjacent t o  the bulk storage f a c i l i t y ,  

on its eas t  and west boundaries, a r e  two f i r e  w e l l s  from which ground-water 

samples, water l eve l  and t o t a l  depth measurements were a l so  taken. No 

undissolved product or hydrocarbon odor was detected i n  these wells. 

Ground-water samples f o r  water quality analyses were collected on July 11 

and 12, 1989. Prior t o  sampling, each well was purged of a minimum of three 

casing volumes. Cross-contamination of the wells from purging was avoided by 

using new sections of clean, disposable polyethylene tubing. Each of the 

wells was then sampled with laboratory-cleaned Teflon o r  disposable PVC 

ba i le rs .  

A l l  samples collected during the investigation were analyzed for  
@ 

purgeable organics per EPA Methods#601 and 602, base-neutral acid extractables 

per EPA Method 625, PCBs per EPA Method 608 and for  the  metals arsenic ,  

cadmium, chromium, copper, i ron and lead. 

Purgeable samples were collected i n  40 m i l l i l i t e r  g lass  v i a l s  containing 

H C 1  a s  a preservative. Individual samples were bagged in p l a s t i c  and sealed 

i n  s t e e l  cans containing vermiculite to  preclude cross contarhination. Base- 

neutral  acid extractables and PCBs were collected i n  one liter g lass  bo t t les  

and metals were collected i n  150 milliliter p las t ic  bo t t les  containing HNO3 as  

a preservative. All samples were then packed i n  ice  and delivered t o  Savannah 

Laboratories i n  Tallahassee f o r  analyses. A t  a l l  times, during col lect ion,  

storage and delivery, strict chainvf-custody policies were adhered ro. 

Pollowiag sample collection,  in-si tu f i e ld  parameters (temperature, pH, 

and conductivity) were measured i n  monitor wells MW-2, MW-5 and KWM-25 using a 

Hydrolab Digi ta l  Model 4041  able 4.2). Between wells the  Hydrolab probe was 



Table 4 .2  
Field Parameter ~easureiemts  7/12/89 

Well Tempetature PH Conductivity 
Name Centigrade (Std. Units) (umhos/cm) 



washed with Alconox soap followed by an isopropanol r i n se  t o  avoid the 

poss ib i l i ty  of cross-contamination. In-situ parameters for  the  remaining 

monitor wells were not measured. Their suspected contamination l eve l s  were 

judged too high to  r i sk  damaging the Hydrolab probe. 

5.0 Water Quality 

Shallow ground water beneath the Trumbo Point storage f a c i l i t y  i s  

c lass i f ied  by the Environmental Regulation Commission a s  G-11. This category 

includes ground water containing 10,000 parts per mill ion o r  l e s s  of t o t a l  

dissolved so l ids  (per Chapter 17-3.403, F.A.C.). The Environmental Regulation 

Commission considers G - I 1  ground water t o  be potable o r  of po ten t ia l  use a s  a 

source of drinking water. Water qaal i ty  standards f o r  t h i s  ground water a r e  

s e t  f o r t h  and regulated by Chapter 17-22.210, F.A.C. Laboratory ana ly t ica l  

data f o r  ground-water samples collected by FDER a t  the Trumbo Point f a c i l i t y  

document three a reas  of ground-water degradation and numerous violations of 

ground-water qual i ty  standards (Figure 5.1). A complete summary of analyt ical  

r e s u l t s  f o r  a l l  ground-water samples collected by FDER a t  the Trumbo Point 

f a c i l i t y  i s  presented i n  Tables 5.1 thru 5.5 and laboratory data sheets a r e  

provided i n  the Appeodix. 

Area 1 

This area  i s  i n  proximity to  Key West Pipeline CON tanks Numbers 2 and 3 ,  

and includes monitor wells MW-7, MW-8, MW-9, -20 and XWM-22 (Figure 5.1). 

Undissolved product thickness measurements collected from monitor wells on 

7/11/89 recorded the presence of undissolved petroleum i n  two wells. These 
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Table 5 . 1  Ground-Water Quality Analytical Results 
Volat i le  Organic  omp pounds 

Well ID Contaminant Concentration ( u g h )  

Equipment Blank 1 ND 

Equipment Blank 2 ND 

Fire Well-West ND 

Fire Well-Fast ND 

Toluene 
Xylenes 

MW-4 Ethylbenzene 

Benzene 
Ethylbenzehe 
Toluene 
Xylenes 

Toluene 
Xylenes 

Benzene 
Toluene 
Xylenes 

Xylenes 

Benzene 
Ethylbenzene 
Toluene 
Xylenes 

Toluene 
Xylenes 

Toluene 
Xylenes 

Benzene 
Ethylbenzene 
Toluene 
Xylenes 



Well I D  

F i r e  Well-West 

F i re  Well-East 

MW-1 

MW-2 

MW-4 

MW-5 

MW-5(Dup.) 

MW-7 

MW-8 

KWM- 20 

KWM-2 2 

KWM- 23 

Table 5.2 
Ground Water Quality Results 

Extractable Organic Compounds 

Contaminant 

ND 

Naphthalene 

Naphthalene 

Naphthalene 

~is(2-~th~1hexyl)phthalate 
Naphthalene 
2,4-Dimethylphenol 
Phenol 

Naphthalene 

Naphthalene 

Naphthalene 
Phenanthrene 

Naphthalene 
Phenanthrene 

Phenanthrene 

Concentration* 

*Concentrations expressed i n  ug/l represent s ingle  water phase samples. 
Concentrations expressed i n  =/kg represent two phase (water and organic) 
samples. I n  t h i s  case a sample of the organic phase was drawn and weighed 
pr ior  t o  analysis. 



Table 5 .3  
Ground Water Quality Analytical Results - PCB 

Well ID Contaminant 

Fire Well-West ND 

Fire Well-East ND 

MW-1 

MW- 2 

MW-4 

ND ' Nothing Detected 
Detection L i m i t  = 0.05 micrograms 
per l i ter  (ug/ l )  , 



Table 5.4 
Ground Water Qual i ty  Analy t ica l  Resu l t s  

Arsenic  Cadmium Chromium 
Well I D  f(0.05) *(0.01) *(0.05) 

F i r e  Well-West 

F i r e  Well-Fast 

MW-1 

MW-2 

MW-4 

MW-5 

MW-5CDup. ) 

MW-7 

MW-8 

MW-9 

KWM-20 

m - 2  2 

KWM-23 

Kh?l-23(Dup. ) 

KWM-24 

KWM-25 

- Metals (mg/l) 

Copper I r o n  
*(1.0) *(0.300) 

ND .83 

ND .014 

.036 1 0  

ND 2.8 

ND 3.3 

ND 1.8 

.011 8.0 

.093 240 

.12 17 

ND 53 

.056 1.9 

.034 8.2 

Lead 
*(0.05) - 

ND 

ND 

.075 

ND 

ND 

ND 

ND 

1.4 

.070 

.0074 

.026 

4.1 

.0061 

.0083 

.0066 

.0088 

*Water Qua l i t y  Standard ( m g / l )  Chapter 17-22.210, F.A.C. 
ND = Nothing de tec t ed  



Table 5.5 
Ground Water Quality Results 

Tentatively Identified Compounds (TICS) 

Volati le 
Well ID Organics 

Fire  Well-West ND 

Fire  Well-East ND 

MW-1 ND 

Extractable Organics 

Unknown hydrocarbon C1l - C20 
Unknown hydrocarbon C13 - C43 
Unknown dimethyl naphthalene 
Unknown hydrocarbon C12 - C28 
Unknown trimethyl octane 
Unknown hydrocarbon C 1 1  - CIS 
Unknown hydrocarbon 
Unknown hydrocarbon C13 - C44 
Unknown 
unknown 

2-Methfl naphthalene 
Unkoown 
Unknown hydrocarbon C13 - C20 
Unknown alkyl benzene 
l-Me thy1 naphthalene 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown hydrocarbon C 1 1  - C44 

Unknown 
Unknown 

Unknown 

Unknown hydrocarbon Cg - C12 
Unknown hydrocarbon C13 
Unknown 
Unknown hydrocarbon C 1 1  - C15 
Unknown hydrocarbon C13 - C43 
Unknown hydrocarbon 
Unknown 
Unknown 
Unknown hydrocarbon 
Unhown hydrocarbon 

Concentration* 



Table 5.5 (continued) 
Ground Water Quality Results 

Tentatively Identified Compounds (TICS) 

Volati le 
Well I D  Organics Extractable Organics 

ND Unknown hydrocarbon C10 - C13 
Unknown alkyl  octane 
Unknown trimethyl dodecane 
Unknown dimethyl undecane 
Unknown hydrocarbon 
Unknown t e t r a  hydro-me thy1 

naphthalene 
Unknown 
Unknown alkyl octane 
Unknown hydrocarbon 
unknown 

Unknown hydrocarbon C1O - C14 
2-Me thyl-naph thalene 
Unknown hydrocarbon C13 
Unknown alkyl  benzene 
Unknown hydrocarbon C 1 1  - C15 
Unknowd 
Unknown hydrocarbon 
Unknown hydrocarbon C13 
Unknown PAR - C 1 1  
Unknown 

Unknown hydrocarbon 
Unknown hydrocarbon C10 - C15 
Unknown hydrocarbon C 1 1  - C15 
Unknown hydrocarbon C13 
Unknown hydrocarbon C10 - C13 
Unknown hydrocarbon 
Unknown 
Unknown hydrocarbon 
Unknown hydrocarbon C 1 1  - C15 
Unknown hydrocarbon C 1 1  - Clg 

Unknown hydrocarbon C 1 1  - C13 
Unknown hydrocarbon C 1 1  - CIS 
Unknown hydrocarbon C6 - C12 
Unknown hydrocarbon C13 
Unknown 
Unknown hydrocarbon C 1 1  - Clg 
Unknown aromatic hydrocarbon 
Unknown hydrocarbon 
Unknown 
Unknown 

Concentration* 



Table 5.5 (continued) 
Ground Water. Quality Results 

Tentatively Identified Compounds (TICS) 

... Volati le 
Well I D  Organics Extractable Organics 

Unknown hydrocarbon C4 - C20 
Unknown hydrocarbon C1O - C43 
Unknown hydrocarbon C13 - C15 
Unknown hydrocarbon C13 - C44 
Unknown hydrocarbon C 1 1  - Cl7 
Unknown 
Unlmown alkyl octane 
Unknown 
Unknown trimethyl naphthalene 
Unknown 

ND Unknown hydrocarbon C13 - Clg 
Unknown hydrocarbon C10 - C21 
Unknown hydrocarbon C13 - C18 
Unknown hydrocarbon C13 - C44 
Unknown hydrocarbon C 1 1  - Clg 
Unknown 
Unknowh 
Unknown aUcyl octane 
Unknown trimethyl naphthalene 
Unknown trimethyl naphthalene 

KWM-25 ND Unknown 

Concentration* 

*Concentrations expressed i n  ug/l represent s ingle  water phase samples. 
Concentrations expressed i n  =/kg represent two phase (water and organic) 
samples. I n  this case, a sample of the organic phase was drawn and weighed 
pr ior  t o  analysis.  



wells, MW-7 and KWM-22, contained apparent productahicknesses of 2 .46 iee t  

and 1.77 f ee t ,  respectively (Table 4.1). Water i n  monitor wells MW-8, MW-9 

and KWM-20 exhibited strong hydrocarbon odor but no product was evident i n  

measurable quant i t ies .  Analytical data for  samples collected from these wells 

indicate the ground water i s  highly contaminated with v o l a t i l e  organics, 

extractable organic compounds and several  metals. 

Samples collected from monitor wells MW-7, MW-9 and KWM-22 contain the 

vo la t i l e  organic compound (VOC) benzene a t  concentrations tha t  great ly  exceed 

the water quali ty standard of one microgram per l i t e r  (ug/l) .  The VOCs xylene 

and toluene a r e  a l so  present i n  moderate to high concentration i n  wells MU-7, 

MW-8, MW-9, KWM-20 and KWM-22 (Table 5.1). The base-neutral compound 

naphthalene is present i n  moderate to  high concentration i n  samples collected 

from monitor wells MW-7, MW-8, MW-9, KWM-20 and KWM-22. In  addit ion,  the 

ground-water sample collected from6monitor well MW-9 contained (2-ethylhexylb 

phthalate, 2,4-Dimethylpenol and phenol (Table 5.2). 

Several metals were a l so  identified i n  samples collected from these 

monitor wells (Table 5.4). Of greatest  significance a re  the lead values 

reported f o r  samples collected from monitor wells MW-7 (1.4 mg/l) and KWM-22 

(4.1 mg/l). Lead concentrations i n  both wells a r e  obviously elevated and 

exceed the water quali ty standard f o r  lead of .05 milligrams per l i t e r  

(mg/l). Other metals and numerous tentat ively ident i f ied extractable organic 

compounds (TICS) a r e  reported i n  moderate to  high concentrations i n  a l l  

ground-water samples collected from monitor wells i n  t h i s  a rea  (Tables 5.4 and 

5.5). 

Area 2 

This area  is adjacent to  U.S. Navy storage tanks D-4 and D-6 and includes 



monitor wells MU-4, iUiM-23 and KWM-24 (Figure 5.1). Measurements obtained 

from these monitor wells document only one well with measurable quant i t i es  of ~. 

undissolved product, MW-4 (Table 4.1). The two remaining monitor wells i n  

this a rea  contained emulsified hydrocarbons (observed during sample 

col lect ion)  and a l l  three e k t t e d  strong hydrocarbon odors. Organic and 

inorganic compounds ident i f ied i n  the ground-water samples collected from 

these monitor wells a r e  very similar t o  those reported i n  area  one. 

Ground water collected from monitor w e l l  KWM-24 contains benzene a t  a 

concentration of 24 u g h ,  again exceeding the water qual i ty  standard of 1 

u g h .  Also, ethylbenzene, toluene and xylene a r e  present i n  moderate to  high 

concentrations i n  monitor wells KWM-23 and KWM-24 (Table 5.1). In  addition, 

the base-neutral compounds naphthalene and phenanthrene a r e  present i n  very 

high concentrations i n  samples collected from monitor wells KWM-23 and KWM-24, 

and low concentration i n  monitor w @ l l  MW-4. 

Metals analyses f o r  ground-water samples collected from these monitor 

wells indicate  elevated concentrations of iron i n  a l l  three monitor wells i n  

excess of secondary water qual i ty  standards. klso, monitor well MW-4 

contained arsenic  i n  a concentration that  exceeded water quali ty standards and 

a l l  three  monitor wells i n  t h i s  area  contain numerous TICS (Tables 5.4 and 

5.5). 

Area 3 

Area 3 i s  adjacent t o  U.S. Navy storage tanks D-21 and D-3 and includes 

monitor well MW-1 (Figure 5.1). The presence of ud isso lved  product i s  

indicated i n  MW-1 but not i n  measurable thickness. While purging th i s  well 

f o r  sample col lect ion,  some emulsified hydrocarbon was observed and discharge 

water produced a gray f ro th  and s l i g h t  petroleum odor. Analytical data f o r  



ground-water samples collected from MU-1 i l d i c a t e  contamination by vo la t i l e  

organics, extractable organics and several  metals. 

Volati le organics analyses i n l i c a t e  the  presence of toluene (74 ug/l)  and 

xylene (470 u g h ) .  Baseneut ra l  and acid extractable compounds were not 

detected but the metals arsenic ,  lead a d  iron were present i n  concentrations 

of .062 mgll, .075 m g l l  and 10 m g / l ,  respectively. Water quali ty standards 

for  xylene and toluene do not ex is t ,  but concentrations of the metals reported 

do exceed water quali ty standards outlined in  Chapter 17-22.210. F.A.C. In  

addit ion,  numerous extractable organic TICS (Table 5.5) similar t o  those 

ident i f ied i n  areas  one and two were ident i f ied i n  samples col lected from 

MW-1. Figure 5.2 provides a graphical summary of contaminants ident i f ied 

during t h i s  investigation. 

6.0 Conclusions and Recommendations 

Conclusions 

It is apparent that  past operating practices have contributed t o  the 

degradation of the shallow ground water and s o i l  a t  the Trumbo Point 

f ac i l i t y .  Ground-water contamination associated with petroleum products 

(e-g., aviat ion gasoline, j e t  f u e l  and d iese l  fue l )  were ident i f ied i n  nine of 

the twelve monitor wells sampled. Historical  information and ground-water 

ana ly t ica l  data indicate the contaminants present i n  the ground water a r e  not 

a t t r ibu tab le  t o  one spec i f ic  source or  event. Apparent thickness measurements 

f o r  undissolved product show seven of the fourteen accessible monitor wells 

have contained undissolved product a t  some time since t h e i r  i n s t a l l a t i on  and, 

monitor well MU-1 began containing product approximately f i f t e e n  months a f t e r  
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i t s  in s t a l l a t i on  (Table 2.2). Also, water qual i ty  data report  elevated 

concentrations of i ron i n  a l l  three areas  containing contamination. Iron is 

not present i n  j e t  f u e l  perse but becomes a good indicator parameter f o r  j e t  

fue l  and any other hydrocarbon s p i l l  a s  a r e su l t  of a biodegredation redox 

mechanism (Watts, 1989). 

The hydrocarbon product and associated ground-water contamination 

ident i f ied i n  Area 1 appears to  be predominantly from a j e t  f u e l  loss.  This 

is suggested by the high concentrations of the je t  fue l  indicator parameters 

lead,  naphthalene, and xylene (Watts, 1989). However, samples collected from 

monitor well MW-7 (and MW-9 i n  the 1986/87 study) contained very high 

concentrations of benzene, xylene, ethylbenzene, and toluene. The r e l a t i ve  

abundance of these compounds suggests another source other than je t  fuel .  

His tor ical  data indicate  that  monitor well MW-7 and MW-9 a r e  i n  c lose  

proximity (Figure 2.2) t o  the previous locations of aviation gasoline storage 

tanks 14 and 17 and aviat ion gasoline consists predominantly of these vo la t i l e  

compounds (Watts, 1989). 

Water quali ty data f o r  samples collected i n  Area 2 indicate  ground water 

i s  highly contaminated with d i e se l  f u e l  constituents. Again, this conclusion 

is based on the occurrence and high concentrations of the d iese l  fue l  

indicator parameters naphthalene, phenanthrene and 1-Methylnaphthalene (Watts, 

1989). In  1981, the U. S. Navy documented a l o s s  of d iese l  f u e l  a s  a r e su l t  

of a corroded underground pipeline i n  the area of d iese l  storage tank D-4 (U. 

S. Navy Contamination Investigation,  Si te  9). Although, approximately 20,000 

gallons of d iese l  f u e l  were recovered, i t  i s  apparent the contamination 

ident i f ied i n  Area 2 i s  a t t r ibu tab le  t o  t h i s  event. 

Monitor well MW-1, located i n  Area 3,  i s  in proximity to  a number of 

storage tanks of various capacit ies.  As s ta ted ea r l i e r ,  t h i s  inonitor well  did 



not contain undissolved product u n t i l  several  months a f t e r  i t s  ins ta l la t ion .  

This suggests the undissolved product has migrated in to  this area  from a 

nearby source. The sample collected from t h i s  well contained high 

concentrations of the j e t  fue l  indicator parameters lead and xylene a s  w e l l  a s  

some d iese l  fue l  consti tuents (Table 5.5). In January 1983, NDE Technology, 

Inc. ident i f ied a leak i n  an above-ground valve located on one of the two 

Navy-owned pipelines serving the f a c i l i t y  (U.S. Navy Contamination 

Investigation, S i te  # 9 ) .  This leak was located near building D-24 i n  what 

appears t o  be i n  an area that  is upgradient from monitor well MW-1. A s o i l  

boring (SB-2) advanced near building D-24 during the 1985 study was reported 

t o  emit a petroleum odor. This suggests the contamination ident i f ied  i n  MW-1 

may have migrated from t h i s  leak or from another nearby storage tank. 

In  summary, a t o t a l  of th i r teen  monitor wells were sampled f o r  water 

qual i ty  analyses. Three of these wells (MW-4, MW-7 and MW-22) contained 

undissolved product i n  measurable quanti t ies;  seven wells (MW-1, MW-8, MW-9, 

KWM-20, KWM-21, KWM-23, and KWM-24) contained undissolved o r  emulsified 

product that  was c lear ly  v i s ib l e  but not present i n  measurable quant i t ies  and; 

three wells were reported to  be f ree  from contamination. Ground water 

col lected from the four monitor wells, MW-7, MI-9, KWM-22 and KWM-24, 

contained benzene, lead, and i ron i n  concentrations that  exceeded water 

qual i ty  standards s e t  fo r th  i n  Chapter 17-22.210, F.A.C. Other contaminants 

i n  violat ion of water quali ty standards were identified i n  monitor wells MW-1 

and MW-4 (arsenic) and MI-7 (chromium). 

Recommendations 

Numerous options exist f o r  the  remediation of the hydrocarbon 

contamination a t  the Trumbo Point fue l  storage f a c i l i t y .  However, this can 



only be accomplished when a complete understanding of the avenues for  

contaminant migration (e  .g., buried pipelines, conduit) , s o i l  properties,  

hydrogeologic variables and extent of the contamination is achieved. This and 

previous reports serve only to  document the existence and type of 

contamination present i n  the shallow ground water. So i l  sampling data 

documented i n  the 1985 study was inconclusive a t  best. Laboratory analyses 

were not performed on any of the s o i l  samples collected and the depth from 

which each sample was taken and the sampling methodolody was never reported. 

While exis t ing reports document contamination i n  three areas,  several  other 

areas  a r e  of key importance and need to  be addressed before s i t e  remediation 

per Chapter 17-70, F.A.C. can be in i t i a ted .  

Monltor well MW-3 was located i n  the area previously occupied by storage 

tanks D-5 and D-7. Very l i t t l e  data was obtained from t h i s  well while i t  

existed and ground-water samples f a r  water quali ty analyses were never 

collected before i t s  destruction prior to  the 1986/87 study. A t  a minimum, 

two addit ional monitor wells should be insta l led i n  this area for  the  purpose 

of ground-water sample col lect ion and water l eve l  elevation measurements. 

Also, s o i l  samples should be collected f o r  laboratory analyses from areas  

where storage tanks D-5 and D-7 were previously located. !JkLs recommendation 

is based upon information reported i n  the 1985 study that  documents the 

presence of "s l ight  to  moderate" petroleum odor detected i n  ground water 

collected from MW-3 and the s o i l  borings (SB-4 and SB-5) advanced i n  i ts  

proximity. 

Monitor well MW-6, located adjacent to  storage tank D-1 was also 

destroyed prior t o  the 1986/87 study. Again, ground-water samples f o r  water 

qual i ty  analyses were never collected. This well should be replaced a s  c lose  

t o  i ts  or ig ina l  location a s  possible and ground-water samples should be 



col lected and water l eve l  elevations measured. I f  the ground-water flow 

direct ion documented i n  the 1985 and 1986/87 studies i s  correct ,  contaminants 

could a l so  be migrating i n  t h i s  direction. An addi t ional  monitor well should 

be ins ta l led  a t  a location between storage tanks D-1 and D-2 (Figure 2.2). 

The area containing these tanks is approximately 120,000 square f ee t  and lacks 

monitor w e l l  coverage despite documentation i n  the 1985 study tha t  reported 

strong, moderate and s l i gh t  petroleum odors being emitted from s o i l  borings 

SB-9, SB-1 and SB-12 respectively. I n  addition, t h i s  area  should have s o i l  

samples collected for  laboratory analyses from locations along the 

above-ground berm to  the ea s t  and adjacent t o  storage tanks D-1 and D-2 

(Figure 2.2). It is also recommended a l l  underground equipment throughout the 

f a c i l i t y  (e  .g., tanks, pipelines) be tested for  s t ruc tura l  i n t eg r i t y  and 

possible leakage. 
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SAYANNAH L A B O ~ ~ ~ E S  
AND ENVIRONMENTAL SEWIVHCES, INC 

TALLAHASSEE DWBSIOLV 
2820 Industrial Plaza Bivd. (32301: 

R 0. Bar 13056 Tnlahasseq FL 32317-3056 
(M) 878-3994 

Ms. Barbara McCaskill 
Dept. of Environmental Regulation 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

PROJECT NO: Task Assignment #TO10 

INVOICE NO: 35047 

INVOICE DATE: 16 AUG 1989 
- 

TEIU4S : Net 30 Days 

LOG NO: 89-5514 INVOICE 

ITEM SAMPLE IDENTIFICATION Qn - ANALY S IS PRICE AMOUNT 

1 1-Fire Well East 16 601 and 602, BN-A Extractables (625). $605.00 9,680.00 
2-KMW-25 PCB in liquid. Arsenic, Cadmium , 
3-MW-5 Chromium, Copper, Iron, Lead 
4-MU-5 Duplicate 
5-MW-2 
6-Fire Well West 
7-KMW-23 
8-KMW-23 Duplicate 
9 - W - 2 4  
10-MU-4 
11 -MW- 9 
12-MU-20 
13-MU-8 
14-MU-22 
15-MW-7 
16-MW-1 

2 17-Equipment Blank 2 601 and 602 
#1 .. . 

18 -Eauiument Blank 

SITE INVESTIGATION 

REPORTED TO: Dr. Robert Patton CUSTOMER PHONE: 904/487-2751 
For Proper Credit, please show Remit to: Savannah Laboratories and 
INVOICE NUMBER on your rem' "ance. 

34 Environmental Services 
A Service Charge of 1 - 1/ '11 be added 
to unpaid balance after 3 

P.O. Box 13548 
-.,.---- L r n  7 .  A n *  



AM3 ENVIWONMENUL SERVICES, JiVC 
E4 LLA HASSEE DIVISION 
2820 Industrial Plaza Blvd (32301) 

I! Q Bar NO56 Tallahassee, FL 32317-3056 
(W4) 878-3994 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-1 Fire Well East Client 
5514-2 KMW-25 
5514-3 MW-5 
5514-4 MW-5 Duplicate 
5514-5 MW-2 
----.---.-- -.--.-.....-.--.------------- > - - - - - - - - - -  ..-...--..-----.--.--- 
PARAMETER 5514-1 ' 5514-2 5514-3 5514-4 5514-5 

- - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
601 and 602 
Bromodichloromethane, ug/l <1.0 <1.0 <l. 0 4 . 0  <l.O 
Bromoform, ug/l <l.O 4 . 0  <1.0 <I. 0 <l. 0 
Bromomethane, ug/l <1.0 4.0 4.0 4 . 0  -3.0 
Benzene, ug/l 4.0 4 . 0  <1.0 <I. 0 <1.0 
Carbon Tetrachloride, ug/l <l. 0 d.0 4.0 4.0 <l. 0 
Chlorobenzene, ug/l <1.0 -4.0 <1.0 4 . 0  <1.0 
Chloroethane, ug/l <1.0 <1.0 <l. 0 <I. 0 <l. 0 
2-Chloroethylvinyl Ether, ug/l <1.0 4 . 0  4 . 0  <L.O d.0 
Chloroform, ug/l <1.0 <1.0 <1.0 <1.0 <l. 0 
Ethylbenzene, ug/l <1.0 <1.0 <l. 0 4 . 0  <l. 0 
Chloromethane, ug/l 4.0 4 . 0  4 . 0  4.0 <1.0 
~ibromochloromethane , ug/l <1.0 <1.0 <l. 0 <1.0 <l. 0 
1,2-Dichlorobenzene, ug/l <1.0 d . 0  <1.0 4 . 0  <l.O 
1,3-Dichlorobenzene, ug/l <1.0 4.0 <l. 0 4 . 0  <I. 0 
1,4-Dichlorobenzene, ug/l <1.0 4 . 0  4 . 0  <1.0 <1.0 
Dichlorodifluoromethane, ug/l <1;0 <1.0 <1.0 <I. 0 4 . 0  
1,l-Dichloroethane, ug/l <1.0 4 . 0  4.0 4 . 0  <l.O 
1,2-Dichloroethane, ug/l <1.0 4 . 0  <I. 0 4 . 0 -3.0 
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SAYANNAH LABORATOR~ES 
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Jam= W Ac&w% PhD 
2820 industr~al Plaza Blvd (32301) Radrnr 

).re& DM Ulls 
I! 0. Bar 13056 lhlhhassee, FL 32317-3056 

v v c ~ r r r d e n ~  (906) 878-3994 
LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 

. . 
2600 Elairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----.----------------- 
5514-1 Fire Well East Client 
5514-2 KMW-25 
5514-3 MW- 5 
5514-4 MW-5 Duplicate 
5514-5 MW-2 I 

- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-1 5514-2 5514-3 5514-4 5514-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
1,l-Djchloroethene, ug/l 4.0 <1.0 4.0 <1.0 4 . 0  
cis/trans-1.2-Dichloroethyl 4 . 0  <l. 0 4 . 0  4 . 0  <1.0 
ene, ug/l 
1,2-Dichloropropane, ug/l 4 . 0  <1.0 4.0 <1.0 <1.0 
Cis-1,3-Dichloropropene, ug/l <1.0 <l. 0 4.0 <I. 0 <1.0 
Trans-1.3-Dichloropropene, ug/l 4 . 0  <l. 0 <l.O <1.0 <1.0 
Methylene Chloride, ug/l <1.0 <1.0 <1.0 4 . 0  4 . 0  
1,1,2,2-Tetrachloroethane, ug/l <1.O <1.0 <1.0 4.0 <l. 0 
Tetrachloroethylene, ug/l <I. 0 C1.0 <1.0 d.0 <1. 0 
Toluene, ug/l 4.0 4.0 <1.0 <1.0 <l. 0 
l,l,l-Trichloroethane, ug/l <l.O 4.0 <1.0 <l. 0 <I. 0 
1,1,2-Trichloroethane, ug/l 4 . 0  <1.0 <l. 0 4.0 4 . 0  
Trichloroethene, ug/l <1.0 d . 0  <1.0 4 . 0  c1.0 
Trichlorofluoramethane, ug/l 4 . 0  <I. 0 <l. 0 d.0 cl.0 
Vinyl Chloride, ug/l d.0 4 . 0  <1.0 d . 0  <I. 0 
Xylenes, ug/l 4 . 0  4 . 0  <1.0 <l. 0 4 . 0  ----------------------------.  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



,i . :. & YANNAH LABORATORIES 
l-nompr L. Slepharr 
~ b o m l o v  ~ m c m r  AND ENffRONMENlXL SERVICES, INC 
J . m a  W. Andmr. PhLl 

ZZLLAHASSEE DIVISION 
~rddat  2820 Indus1rial Plaza Blvd (32301) 

I.oQc Dnu Law 
I! 0, Box 13056 Dllaharree, FL 32317-3OS6 

v i ~ r r d a r  (904) 878-3994 
LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Secfion 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 3 

LOG NO 
- - - - - - - - - - -  
5514-1 
5514-2 
5514-3 
5514-4 
5514-5 
- - - - - - - - - - -  
PARAMETER 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  .--------- - - -  
BN-A Extractable~ (625) 
Acenaphthene, ug/l <lo <10 
Acenaphthylene, ug/l <lo <lo 
Anthracene, ug/l <LO <lo 
Aldrin, ug/l <10 <lo 
Benzo(a)Anthracene, ug/l <lo <lo 
Benzo(b)fluoranthene, ug/l <lo <lo 
Benzo (k) Fluoranthene, ug/l <lo <lo 
Benzo(a)pyrene, ug/l <lo 110 
Benzo(g,h,i)perylene, ug/l <10 <lo 
Benzyl butyl phthalate, ug/l <lo <lo 
beta-BHC, ug/l <lo <I0 
delta-BHC, ug/l <lo <lo 
bis(2-Chloroethyl) ether, ug/l <lo <10 
bis(2-Chloroethoxy) methane, ug/l <10 <lo 
bis(2-Ethylhexyl) phthalate, ug/l <lo <lo 
bis(2-Chloroisopropy1) ether, ug/l <10 <10 
4-Bromophenyl-phenyl-ether, ug/l <10 <lo 
Chlordane, ug/L <20 <2 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------.--- - - - - - - - - - -  - - -  



SAVANNAH LABORATORIES 
AND ENVIRONMENZ4L SERVICES, INC. 

TALLAHASSEE DIVISION 
2820 Industrial Plaza Blvd. (32301) 

f! U. Bar 13056 7Mlaoharwe, FL 32311-3056 
(904) 878-3594 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-1 Fire Well East Client 
5514-2 KMW-25 
5514-3 MW-5 
5514-4 MW-5 Duplicate 
5514-5 MW- 2 

6 - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-1 5514-2 5514-3 5514-4 5514-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  -------.-- - - - - - - - - - -  - - - - - - - - - -  
2-Chloronaphthalene, ug/l <lo <10 <lo <lo <10 
4-Chlorophenyl-phenyl ether, ug/l <10 <10 <lo <lo <10 
Chrysene , ug/l <10 c10 <lo <lo <10 
4,4'-DDD, ug/l <lo <10 <lo <lo <10 
4,4'-DDE, ug/l <30 <3 0 <30 <30 <3 0 
4,4'-DDT, ug/l <10 <10 <lo <lo <10 
Dibenzo (a,h)anthracene, ug/l <lo <10 <lo <lo <10 
Di-n-butylphthalate, ug/l <lo <10 <lo <lo <10 
1,3-Dichlorobenzene, ug/l <10 <10 <lo <lo <10 
1,2-Dichlorobenzene, ug/l . <LO <10 <lo <lo <10 
1,O-Dichlorobenzene, ug/l <lo <10 <lo <10 <lo 
3,3'-Dichlorobenzidine, ug/l <20 <20 <2 0 <20 <20 
Dieldrin, ug/l <lo <10 <lo <lo <lo 
Diethyl Phthalate, ug/l <lo <lo. <lo <10 <10 
Dimethyl phthalate, ug/l <lo <10 <lo <10 <10 
2,O-Dinitrofoluene, ug/l <lo <10 <lo <10 <10 
2,6-Dinitrotoluene, ug/l <lo <10 <lo <lo <10 
Di-n-octylphthalate, ug/l <lo <10 <10 <lo <10 
Endosulfan sulfate, ug/l <lo <lo <lo <10 <lo ---------------------------.- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



S A ~ N N A H  LABORA~RIES 
AND ENVIRONMEN2XL SER KICES, INC. 

TALLAHASSEE DIVISION 
2820 Indusfrial Plaza Blvd (32301) 

l? 0. ,&x 13056 Imllahmee, FL 32317-3056 
(9W/ 878-3994 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 5 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-1 Fire Well East Client 
5514-2 KMW-25 
5514-3 MW- 5 
5514-4 MW-5 Duplicate 
5514-5 MU-2 

s - - - - - - - - - - -  -----------------------------------.-------------- . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-1 5514-2 5514-3 5514-4 5514-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Endrin Aldehyde, ug/l <lo <lo <lo <10 <LO 
Fluoranthene, ug/l <10 <lo <10 <lo <10 
Fluorene, ug/l <lo <lo <10 4 0  <10 
Heptachlor, ug/l 110 <lo <10 <lo <lo 
Heptachlor epoxide, ug/l <lo <lo <lo <lo <10 
Hexachlorobenzene, ug/l <lo <lo <10 <lo <10 
Hexachlorobutadiene, ug/l <lo <lo <lo <10 <10 
Hexachloroethane, ug/l <lo <10 <10 <lo 110 
Indeno (1,2,3-cd)pyrene, ug/l <LO <lo <10 <lo <10 
Isophorone, ug/l <lo <lo <10 <lo <10 
Naphthalene, ug/l 11 0 <lo <10 <lo <10 
Nitrobenzene, ug/l <lo <lo <10 <lo <10 
N-Nitrosodi-N-Propylamine, ug/l <lo <lo <10 110 <lo 
Aroclor-1016, ug/l <lo0 <lo0 <lo0 400 <lo0 
Aroclor-1221, ug/l 400 4 0 0  <lo0 <lo0 <lo0 
Hroclor-1232, ug/l <lo0 <lo0 <lo0 <lo0 ClOO 
Aroclor-1242, ug/l <LOO 4 0 0  <lo0 4 0 0  <lo0 
Aroclor-1248, ug/l 400 4 0 0  <lo0 <lo0 <lo0 
Aroclor-1254, ug/l <lo0 <I00 <lo0 4 0 0  cl00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SAMNNAH LABORATORIES 
AND ENVIRONMENTAL SERVICES, INC 

X4LLAHASSEE DIVISION 
2820 Industrial Plum Blvd.@2301) 

R 0 BOX 13056 7hIlohacree, FL 32317-3056 
(904) 878-3594 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Sectiori: 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF 'MALYTICAL RESULTS Page 6 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-1 Fire Well East Client 
5514-2 W - 2 5  
5514-3 MW- 5 
5514-4 MW-5 Duplicate 
5514-5 MW- 2 
...-----.-. -..-..------....-..---------- 1 1 1 1 1 1 1 1 1 1 1  --.-..---.-...-...---- 
PARAMETER 5514-1 5514-2 5514-3 5514-4 5514-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Aroclor-1260, ug/l 400 <LOO <lo0 400 cl00 
Phenanthrene, ug/l <lo <lo <lo <lo 4 0  
Pyrene, ug/l <lo <lo <lo <lo <lo 
Toxaphene, ug/l <ZOO <ZOO <200 <200 <ZOO 
1,2,4-Trichlorcbenzene, ug/l <lo <lo <lo <lo <lo 
4-Chloro-3-methylphenol, ug/l <lo <lo <lo <10 <10 
2-Chlorophenol, ug/l <lo <lo <lo <lo <lo 
2,4-Dichlorophenol, ug/l <lo 4 0  <lo <lo <10 
2,4-Dimethylphenol, ug/l <lo <lo <LO <lo 110 
2,4-Dinitrophenol, ug/l <50 (50 <50 <50 <50 
2-Methyl-4,6-dinitrophenol, ug/l <SO <50 <SO <50 <50 
2-Nitrophenol, ug/l <lo <lo <lo <lo 4 0  
4-Nitrophenol, ug/l <50 <50 <50 <50 <50 
Pentachlorophenol, ug/l <50 <50 <50 <50 <50 
Phenol, ug/l <lo <lo 110 4 0  4 0  
2,4,6-Trichlorophenol, ug/l <lo <lo <lo <I 0 <lo 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



AND EN VIRONMENlM L SERVICES, I . .  
TALLAHASSEE DIVISION 
2820 Industrial PIazn Blvd. (32301) 

I! 0. Box NO56 * 'Ibllahassee. FL 32317-3056 
(904) 878-3994 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

LOG NO: 89-5514 

Received: 17 JUL 89 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 7 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-1 Fire Well East Client 
5514-2 KMW-25 
5514-3 MW-5 
5514-4 MW-5 Duplicate 
5514-5 MW- 2 

I - - - - - - - - - - -  ---.-------------------------------.-------------- . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-1 5514-2 5514-3 5514-4 . 5514-5 --------------------.-------- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - 7  - - - - - - - - - -  
PCB in liquid 
Aroclor-1016, ug/l <O .50 <0.50 <O .50 <0.50 <O .50 
Aroclor-1221, ug/l <O .50 <0.50 <O .50 <O .50 <O .50 
 rocl lor-1232, ug/l <0 .50 <0.50 <O .50 <0.50 <O .50 
Aroclor-1242, ug/l ~ 0 . 5 0  <O .50 <O .50 <O. 50 <O .50 
Aroclor-1248, ug/l <0.50 <O .50 <O .50 <O .50 GO. 50 
Aroclor-1254, ug/l <0.50 <O .50 <O .50 10.50 <0 .50 
Aroclor-1260, ug/l <0.50 <O. 50 <O .50 <0.50 <O .50 
Arsenic, mg/l <O. 010 L U k s -  <O ,010 
Cadmium , mg/l <0.0050 <0.0050 <0.0050 <0.0050 i0.0050 
Chromium, mg/l CO ,010 <O .010 <O. 010 9.015 <O.OlO 
Copper, mg/l <o. 010 0.064 <o. 010 0.011. <o. 010 
Iron, mg/l 0.014 11 1.8 -KT- 2.8 C 
Lead, mg/l <O. 0050 .Q&@&. <0.0050 <0.0050 <0.0050 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SAVANNAH LABORATOPUES 
AND ENVIRONMENTAL SERVICES, INC. 

X4LLAHASSEE DIWSZON 
2820 Industrial Plnw Blvd (32301) 

k? 0. Bar 13056 0 ?IrIlahmee FL 32317-3056 
(904) 878-3994 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section. 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 8 

1 - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-6 5514-7 5514-8 5514-9 5514-10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
601 and 602 
Bromodichloromethane, ug/l d . 0  <2 5 <25 <20 4 . 0  
Bromoform, ug/l d . 0  <25 <2 5 <20 <I. 0 
Bromomethane, ug/l <I. 0 <25 <2 5 <2 0 4 . 0  
Benzene, ug/l 4 . 0  <25 12 5 24 <1.0 
Carbon Tetrachloride, ug/l 4.0 <25 <25 <20 <1.0 
Chlorobenzene, ug/l cL.0 <2 5 <25 <20 <1.0 
Chloroethane, ug/l d.0 <2 5 <25 <20 <1.0 
2-Chloroethylvinyl Ether, ug/l <I. 0 <25 <25 <20 <1.0 
Chloroform, ug/l 4.0 <2 5 <25 <20 4 . 0  
Ethylbenzene, ug/l 
Chloromethane, ug/l 
~ibromochlororne~hane , ug/l .'. 

1,2-Dichlorobenzene, ug/l 
1,3-Dichlorobenzene, ug/l 
l,4-Dichlorobenzene, ug/l 
Dichlorodifluoromethane, ug/l 
l,l-Dichloroethane, ug/l 
1,2-Dichloroethane, ug/l 

- -  



,". '1 

§'A MNNAH LABORA~RIES 
rn~m L. stephem 
1rrm10n Dim-tw AND ENVIRONMEN2XL SERVICES, 1 . C  
Juna W. .&dm& Ph.R 

IXLLAHASSEE DIYTSION 
~ S L ~ ~ M I  2820 Industrial P l m  Blvd (32301) 

I! 0. Box 13056 Tallahassee, FL 32317-3056 
(904) 878-3994 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Ass;gnment #TO10 

REPORT OF ANALYTICAL RESULTS Page 9 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-6 Fire Well West Client 
5514-7. KMW-23 
5514-8 KMW-23 Duplicate 
551ir-9 W - 2 4  
55111-10 MW-4 

I - - - - - - - - - - -  - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-6 5514-7 5514-8 5514-9 5514-10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
1,l-Dichloroethene, ug/l <l.O <2 5 <2 5 <20 <1.0 
cis/trans-1,2-Dichloroethyl <l. 0 <2 5 <2 5 <20 4 . 0  
ene, ug/l 
1,2-Dichlofopropane, ug/l <l. 0 <25 <25 <2 0 <I. 0 
Cis-1,3-Dichloropropene, ug/l <l. 0 <25 <25 <2 0 <1.0 
Trans-1,3-Dichloropropene, ug/l d . 0  <25 12 5 <20 4 . 0  
Methylene Chloride, ug/l <l. 0 <25 <2 5 <20 4 . 0  
l,l,2,2-Tetrachloroethane, ug/l <l.O <25 <2 5 <20 4 . 0  
Tetrachloroethylene, ug/l <l. 0 <25 <2 5 <20 4 . 0  
Toluene, ug/l <1.0 5 5 38 93 4 . 0  
L,1,1-Trichloroethane, ug/l <1.0 <25 <25 <20 4 . 0  
1,1,2-Trichloroethane, ug/l <1.0 <25 <2 5 <20 4 . 0  
Trichloroethene, ug/l <1.0 <25 <25 C20 4 . 0  
Trichlorofluoromethane, ug/l <1.0 <25 <2 5 <20 4 . 0  
Vinyl Chloride, ug/l <l. 0 <2 5 <25 <20 4 . 0  
Xylenes, ug/l <l. 0 2200 550 920 4 . 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



$Z; j 

SAYANNAH LABORA~RIES 
~ b m a r  L sm.hrnr AND ENVIRONMENIXL SERVICES, INC Inkmtory D m w  

Z;Q LLAHASSEE DIVISION 
J.mbWAdrm.Ph0. 2820 Industrial Plaza Blvd. (32301) M a t  

JDMlC Dan Lou 
t? 0. Box 13056 Tallahassee, FL 32317-3056 

v t e ~ r r d d c n ~  (904) 878-3994 
LOG NO: 89-5514 

Received: 17 3UL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 10 

PARAMETER 5514-6 

BN-A Extractable~ (625) 
Acenaphthene, ug/l <10 
Acenaphthylene, ug/l <10 
Anthracene, ug/l <lo 
Aldrin, ug/l <10 
Benzo(a)Anthracene, ug/l <10 
Benzo(b)fluoranthene, ug/l <lo 
Benzo (k) Fluoranthene, ug/l <10 
Benzo(a)pyrene, ug/l <lo 
Benzo(g,h,i)perylene, ug/l <10 
Benzyl butyl phthalate, ug/l <lo 
beta-BHC, ug/l 

. . 
<lo 

delta-BHC, ug/l <10 
bis(2-Chloroethyl) ether, ug/l <lo 
bis(2-Chloroethoxy) methane, ug/l <10 
bis(2-Ethylhexyl) phthalate, ug/l <10 
bis(2-Chloroisopropyl) ether, ug/l <lo 
4-Bromophenyi-phenyl-ether, ug/l <10 
Chlordane, ug/l <20 



a I 
SAVANNAH LABORATORIES 

n o m m  L. stephuu AND ENVIRBNMENZAL SERVICES, INC LahMIon DmClOI 

Z4 LLAHASSEE DIVISION 
1- W. -I, Ph.& 
Radmf 2820 Industrial Plaza Blvd. (32301) 

J&Le Dms Low 
J? 0. Box 13056 TalIahawe FL 32317-3056 

yiofmidy11 (904) 878-3W 
LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400, 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 11 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . .  
5514-6 Fire Well West Client 
5514-7 KMU-23 
5511.-8 KMW-23 Duplicate 
5511.-9 KMJ- 24 
5511.-10 MW-4 

I - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-6 5514-7* 5514-8* 5511.-9* 5514-10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
2-Chloronaphthalene, ug/l <10 <410000 <530000 <520000 <lo 
4-Chlorophenyl-phenyl ether, ug/l <10 <410000 <530000 <520000 <lo 
Chrysene, ug/l <10 <410000 <530000 <520000 <lo 
4,I'-DDD, ug/l <10 <410000 <530000 <520000 <lo 
4,4'-DDE, ug/l <30 <1200000 <1600000 <1600000 <30 
4,4'-DDT, ug/l <10 <410000 <530000 <520000 <lo 
Dibenzo (a,h)anthracene, ug/l <10 <410000 <530000 <520000 <10 
Di-n-butylphthalate, ug/l <lo <410000 <530000 <520000 <lo 
1,3-Dichlorobenzene. ug/l <10 <410000 <530000 <520000 <lo 
1,2-Dichlorobenzene, ug/l <10 <410000 1530000 <520000 <lo 
l,6-Dichlorobenzene, ug/l <10 €410000 <530000 <520000 <lo 
3,3'-Dichlorobenzidine, ug/l <20 <820000 <1100000 <1000000 <20 
Dieldrin, ug/l <10 <410000 <520000 <520000 <lo 
Diathyl Phthalate, ug/l <lo <410000 <520000 <520000 <lo 
Dimethyl phthalate, ug/l <LO <410000 <520000 <520000 <lo 
2,&-Dinitrotoluene, ug/l <lo <410000 <520000 <520000 <10 
2,6-Dinitrotoluene, ug/l <10 <410000 <520000 <520000 <lo 
Di-n-octylphthalate, ug/l <10 <410000 <520000 <520000 <10 
Endosulfan sulfate, ug/l <lo <410000 <520000 <520000 <10 

- - - . - - - - - - - - - - - - - - - - - - * - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

* = Values are in ug/kg - Product weighed and analyzed. 
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Endrin Aldehyde, ug/l 
Fluoranthene, ug/l 
Fluorene , ug/l 
Heptachlor, ug/l 
Heptachlor epoxide, ug/l 
Hexachlorobenzene, ug/l 
Hexachlorobutadiene, ug/l 
Hexachloroethane, ug/l 
Indeno (1,2,3-cd:pyrene, ug/l 
Isophorone, ug/l 
Naphthalene, ug/l 
Nitrobenzene, ug/l 
N-Nitrosodi-N-Propylamine, ug/l 
Aroclor-1016, ug/l 
Aroclor-1221, ug/l 
 rocl lor-1232, ug/l 
Aroclor-1242, ug/l 
 rocl lor-1248, ug/l 
 rocl lor-1254, Lg/l 
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Phenanthrene , ug/l 
Pyrene, ug/l 
Toxaphene, ug/l 
1,2,4-Trichlorobenzene, ug/l 
4-Chloro-3-methylphenol, ug/l 
2-Chlorophenol, ug/l 
2.4-Dichlorophenol, ug/l 
2,4-Dimethylphenol, ug/l 
2.4-Dinitrophenol, ug/l 
2-Methyl-4,6-dinitrophenol, ug/l 
2-Nitrophenol, ug/l 
&-Nitrophenol, ug/l 
Pentachlorophenol, ug/l 
Phenol, ug/l 
2,4,6-Trichlorophenol, ug/l 

- - - - * - - - - - - - - - - - - - - - - - - - - - - - -  - - - -  

* = Values are i n  ug/kg - Product weighed and analyzed. 
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Arsenic, mg/l 
Cadmium , mg/l 
Chromium, mg/l 
Copper, mg/l 
Iron, mg/i 
Lead, mg/l 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-11 MW- 9 Client 
5514-12 MW-20 
5514-13 MW-8 
5514.14 MW-22 
5514-15 MW- 7 
..--.-.-.-. ~ . ~ . ~ . ~ . ~ ~ ~ . ~ . ~ ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C C C C C C C C C C C  ---.-.--.--.-.--.----- 
PARAMETER 5514-11 5514-12 5514-13 5514-14 5514-15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
601 and 602 
Bromodichloromethane, ug/l <2 5 <5 0 <50 <I00 <50 
Bromoform, ug/l <25 <50 <50 <lo0 <50 
Bromomethane, ug/l <25 <50 <50 <lo0 <50 
Benzene, ug/l - 150 <50 <50 270 17000 
Carbon Tetrachloride, ug/l <2 5 <5 0 <50 <lo0 <50 
Chlorobenzene, ug/l <25 <50 <5 0 <lo0 <50 
Chloroethane, ug/l <25 <50 <50 <I00 <50 
2-Chloroethylvinyl Ether, ug/l <2 5 <50 150 <lo0 <50 
Chloroform, ug/l c25 <50 <50 <lo0 <50 
Ethylbenzene, ug/l <2 5 <50 <50 LxlO- 4288- 
Chloromethane, ug/l <25 <50 <50 <lo0 <SO 
Dibromochloromethane, ug/l <25 <50 <50 <lo0 <50 
1,2-Dichlorobenzene, ug/l <2 5 <50 <50 <lo0 <50 
1,3-Dichlorobenzene, ug/l <2 5 <50 150 <I00 <50 
1,4-Dichlorobenzene, ug/l <25 4 0  <5 0 <lo0 <50 
Dichlorodifluoromethane, ug/l <2 5 <50 <50 <lo0 <50 
1,l-Dichloroethane, ug/l <25 <50 <50 <lo0 <50 
1,2-Dichloroethane, ug/l <25 <50 (50 <lo0 <50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-11 MW- 9 Client 
5514-12 MW-20 
5514-13 MW- 8 
5514-14 MW-22 
5514-15 MW-7 6 

- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-11 5514-12 5514-13 5514-14 5514-15 
---------.------------------- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
1,l-Dichloroethene, ug/l <25 <50 <5 0 <lo0 <5O 
cis/trans-1;2-Dichloroethyl <2 5 <50 <50 <lo0 <50 
ene, ug/l 
1,2-Dichloropropane, ug/l <2 5 <50 <SO <lo0 <50 
Cis-1, 3-Dichloroprope-ne, ug/l <25 <50 <50 <lo0 <5 0 
Trans-1,3-Dichloropropene, ug/l <25 <50 <50 4 0 0  <50 
Methylene Chloride, ug/l <2 5 <50 <50 <lo0 <50 
l,1,2,2-Tetrachloroethane, ug/l <2 5 <50 <50 4 0 0  <50 
~etrachloroeth~lene , ug/l <25 <50 <50 <lo0 <50 
Toluene, ug/l 1500 <50 160 310 6500 - - <loo - l,l,l-Trichloroethane, ug/l <2 5 <50 <50 <50 
1,1,2-Trichloroethane, ug/l <2 5 <50 <50 <lo0 <50 
Trichloroethe~ie, ug/l <25 <50 <50 <lo0 <50 
Trichlorofluoromethane, ug/l <2 5 <50 <50 <lo0 <50 
Vinyl Chloride, ug/l <25 <50 <50 <lo0 <50 
Xylenes, ug/l - 3100 630 - 1900 - 530 J.70000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
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BN-A Extractable~ (625) 
Acenaphthene, cg/l 
Acenaphthylene, ug/l 
Anthracene, ug/l 
Aldrin, ug/l 
Benzo(a)Anthracene, ug/l 
Benzo(b)fluoranthene, ug/l 
Benzo (k) Fluoranthene, ug/l 
Benzo(a)pyrene, ug/l 
Benzo(g,h, i)perylene , ug/l 
Benzyl butyl phthalate, ug/l 
beta-BHC, ug/l 
delta-BHC, ug/l 
bis(2-Chloroethyl) ether, ug/l 
bis(2-Chloroethoxy) methane, ug/l 
bis(2-Ethylhexyl) phthalate, ug/l 
bis(2-Chloroisopropyl) ether, ug/l 
4-Brornophenyl-phenyl-ether, ug/l 
Chlordane, ug/l 
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2-Chloronaphthalene, ug/l 
4-Chlorophenyl-phenyl echer, ug/l 
Chrysene, ug/l 
4,4'-ODD, ug/l 
4,4'-DDE, ug/l 
4,4'-DDT, ug/l 
Oibenzo (a,h)anthracene, ug/l 
Di-n-butylphthalate, ug/l 
1,3-Dichlorobenzene, ug/l 
1,2-Dichlorobenzene, ug/l 
l,4-Dichlorobenzene, ug/l 
3,3.'-Dichlorobenzidine, ug/l 
Dieldrin, ug/l 
Diethyl Phthalate, ug/l 
Dirnethyl phthalate, ug/l 
2,4-Dinitrotoluene, ug/l 

. . 2,6-Dinitrotoluene, ug/l 
Di-n-octylphthalate, ug/l 
Endosulfan sulfate, ug/l 
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~nbmor.~ D k r o r  AND ENVZRONMENlXL SERVICES, INC. 
June. W. Aobm,, PhD. 

Z4LLAHASSEE DIVISION 
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Endrin Aldehyde, ug/l 
Fluoranthene, ug/l 
Fluorene, ug/l 
Heptachlor, ug/l 
Heptachlor epoxide, ug/l 
Hexachlorobenzene, ug/l 
Hexachlorobutadiene, ug/l 
Hexachloroerhane, ug/l 
Indsno (1,2,3-cd)pyrene, ug/l 
Isophorone, ug/l 
Naphthalene, ug/l 
Nitrobenzene, ug/l 
N-Nitrosodi-N-Propylamine, ug/l 
Aroclor-1016, ug/l 
Aroclor-1221, ug/l 
Aroclor- 1232, ug/l 
Aroclor-1242, ug/l 
Aroclor-1248, ug/l 
 rocl lor-1254, ug/l 



SAVANNAH &ABORATORIES 
AND ENVIRONMENTAL SERVICES, INC- 

TALLAHASSEE DZVZSZON 
2820 Industrial Plaza BIvd (32301) 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-11 MW-9 Client 
5514-12 MW-20 
5514-13 MW- 8 
5514-14 MW-22 
5514-15 MW- 7 

I - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-11 5514-12* 5514-13* 5514-14* 5514-15* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Aroclor-1260, ug/l <lo0 <3600000 <570000 <5400000 <5600000 
Phenanthrene, ug/l <lo <360000 <570000 <540000 <560000 
Pyrene, ug/l <10 <360000 <570000 <540000 <560000 
Toxaphene, ug/l <200 <7200000 <11000000 <11000000 <11000000 
1,2,4-Trichlorobenzene, ug/l <10 <360000 <570000 <540000 <560000 
4-Chloro-3-methylphenol, ug/l <10 <360000 <570000 <540000 <560000 
2-Chlorophenol, ug/l < 1 0  <360000 <570000 <540000 <560000 
2.4-Dichlorophenol, ug/l <10 <360000 <570000 <540000 <560000 
2,4-Dimethylphenol, ug/l - 26 <360000 <570000 <540000 C560000 
2,4-Dinitrophenol, ug/l <50 .<1800000 <2900000 <2700000 <2800000 
2-Methyl-4,6-dinitrophenol, ugjl <50 <1800000 <2900000 <2700000 <2800000 
2-Nitrophenol, ug/l <10 <360000 <570000 <540000 C560000 
4-Nitrophenol, ug/l <50 <1800000 <2900000 <2700000 <2800000 
Pentachlorophenol, ug/l <50 <1800000 <2900000 <2700000 <2800000 
Phenol, ug/l - 16 <360000 <570000 ~540000 <560000 
2,4,6-Trichlorophenol, ug/l <lo <360000 <570000 C540000 <560000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  --------.- - - - - - - - - - -  - - - - - - - - - -  

* = Values are in ug/kg - Product weighed and analyzed. 
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I 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY I 
- - - - > - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  I 
5514-11 MW- 9 Client I 
5514-12 MW-20 I 
5514-13 MW- 8 
5514-14 MW-22 

I 
5514-15 MW-7 I 

b - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  i 
PARAMETER 5514-11 5514-12 5514-13 5514-14 5514-15 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  I 

PCB in liquid 
Aroclor-1016, ug/l <O. 50 <2.0 11.0 <2.0 <2.0 
Aroclor-1221, ug/l <0.50 <2.0 4.0 <2.0 <2.0 
 rocl lor-1232, ug/l <b .50 <2.0 4.0 <2.0 <2.0 

! 
 rocl lor-1242, ug/l <O .50 <2.0 4 . 0  <2.0 <2.0 
Aroclor-1248, ug/l <O .50 <2.0 <1.0 <2.0 c2.0 I 

Aroclor-1254, ug/l 10.50 <2.0 <I. 0 <2.0 <2.0 
Aroclor- 1260, ug/l <O .50 <2.0 4 . 0  <2.0 <2.0 
Arsenic, mg/l 
Cadmium , mg/l 
Chromium, mg/l 
Copper, mg/l 
Iron, mg/l 
Lead, mg/l 
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601 and 602 
~romodichloromethane, ug/l 
Bromoform, ug/l 
Bromomethane, ug/l 
Benzene, ug/l 
Carbon Tetrachloride, ug/l 
Chlorobenzene, ug/l 
Chloroethane, ug/l 
2-Chloroethylvinyl Ether, ug/l 
Chloroform, ug/l 
Ethylbenzene, ug/l 
Chloromethane , ug/l 
Dibromochloromethane, ug/l 
1,2-Dichlorobenzene, ug/l 
1,3-Dichlorobenzene, ug/l 
1,4-Dichlorobenzene, ug/l 
Dichlorodifluoromethane, ug/l 
1,l-Dichloroethane, ug/l 
1,2-Dichloroethane, ug/l 
1,l-Dichloroethene, ug/l 
cis/trans-1,2-Dichloroethylene, ug/l 
1,2-Dichloropropane, ug/l 
Cis-1,3-Dichloropropene, ug/l 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - .  
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-16 MW-1 Client 
___._______ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-16 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  _ _ _ _ _ _ _ - _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Trans-1,3-Dichloropropene, ug/l I C2 5 
Methylene Chloride, ug/l <25 
1,1,2,2-Tetrachloroethane. ug/l <25 
Tetrachloroethylene, ug/l <25 
Toluene, ug/l - 74 
l,l, 1-Trichloroethane, ug/l <25 
1,1,2-Trichloroethane , ug/l 4.5 
Trichloroethene, ug/l- <2 5 
Trichlorofluoromethane, ug/l <25 
Vinyl Chloride, ug/l <25 
Xylenes, ug/l - 470 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ - - - . . - _ -  

a 
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REPORT OF ANALYTICAL RESULTS Page 24 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
0 - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

5514-16 MW- 1 Client 
------.-.-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
BN-A Extractable~ (625) 

I 
Acenaphthene, ug/kg <170000 
Acenaphthylene, ug/kg <170000 
Anthracene, ug/kg <170000 
Aldrin, ug/kg <170000 
Benzo(a)Anthracene, ug/kg <170000 
Benzo(b)fluoranthene, ug/kg <170000 
Benzo (k) Fluoranrhene, ug/kg <170000 
Benzo (a)pyrene, ug/kg <170000 
Benzo(g,h,i)perylene, ug/kg <170000 
Benzyl butyl phthalate, ug/kg <170000 
beta-BHC, &kg <170000 
delta-BHC, ug/kg <170000 
bis(2-Chloroethyl) ether, ug/kg C170000 
his(2-Chloroethoxy) methane, ug/kg <170000 

<170000 bis(2-Ethylhexyl) phthalate, ug/kg 
bis(2-Chloroisopropyl) ether, ug/kg <173000 
4-Bromophenyl-phenyl-ether, ug/kg <170000 
Chlordane, ug/kg <340000 
2-Chloronaphthalene, ug/kg <170000 
4-Chlorophenyl-phenyl ether, ug/kg <170000 
Chrysene, ug/kg <170000 
4,4'-DDD, ug/kg <170000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - * - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



f 
SAYANNAH LABORATORIES 
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Junes W lrodrnv~ PhD 
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JuvlUc Drm Low F! 0. BOX NO56 ~ ~ I I I o ~ o s s ~ ~  FL 32317-3056 
v,te~rndm~ (904) 878-3994 

LOG NO: 89-5514 
. 
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Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-16 MW-1 Client 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-16 
-.--------------------------- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
4,4'-DDE, ug/kg <510000 
4,4'-DDT, ug/kg I <170000 
Dibenzo (a,h)anthracene, ug/kg . . <170000 
Di-n-butylphthalate, ug/kg <170000 
1,3-Dichlorobenzene, ug/kg <170000 
1,2-Dichlorobenzene, ug/kg '<170000 
l,4-Dichlorobenzene, ug/kg <170000 
3,3'-Dichlorobenzidine, ug/kg <340000 
Dieldrin, ug/kg <170000 
Diethyl Phthalate, ug/kg <170000 
Dimethyl phthalate, ug/kg <170000 
2,C-Dinitrotoluene, ug/kg <170000 
2,6-Dinitrotoluene, ug/kg <170000 
Di-n-octylphthalate, ug/kg <170000 
Endosulfan sulfate, ug/kg.. <170000 
Endrin Aldehyde, ug/kg <170000 
~luoranthene., ug/kg <170000 
Fluorene, ug/kg <170000 
Heptachlor , ug/kg <170000 
Heptachlor epoxide, ug/kg <170000 
Hexachlorobenzene, ug/kg <170000 
Hexachlorobutadiene, ug/kg <170000 
Hexachloroethane, ug/kg <170000 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - *  - - - - - - - - - -  .--.------ - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SAYANNA H LABORATORIES 
AND ENVIRONMENIXL SERVICES, INC. @ 

Z4LLAHASSEE DIVISION 'xz, 
2820 Industriff1 Plaza Blvd (32301) 

a 

R 0. Box 13056 Exillahassee, FL 32317-3056 
(904) 878-3994 ' 

LOG NO: 89-5514 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Received: 17 JUL 89 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . .  
5514-16 MW-1 Client 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - * -  - - - - - - - - - -  - - - - - - - - - -  
Indeno (1,2,3-cd)pyrene, ug/kg 

I 
<170000 

Isophorone, ug/kg <170000 
Naphthalene, ug/kg <170000 
Nitrobenzene, ug/kg <170000 
N-Nitrosodi-N-Propylamine, ug/kg <170000 
Aroclor-1016, ug/kg <1700000 
Aroclor-1221, ug/kg <1700000 
Aroclor-1232, ug/kg <1700000 
Aroclor-1242, ug/kg <1700000 
Aroclor-1248, ug/kg <1700000 
Aroclor-1254, ug/kg <1700000 
Aroclor-1260, ug/kg <1700000 
Phenanthrene, ug/kg C170000 
Pyrene, ug/kg <170000 
Toxaphene, ug/kg <3400000 
1.2,4-Trichlorobenzene, ug/kg C170000 
4-Chloro-3-methylphenol, ug/kg <170000 
2-Chlorophenol, ug/kg <170000 
2,4-Dichlorophenol, ug/kg <170000 
2,4-Dimethylphenol, ug/kg <170000 
2,4-Dinitrophenol, ug/kg <850000 
2-Methyl-4.6-dinitrophenol, ug/kg <850000 
2-Nitrophenol, ug/kg <170000 
4-Nitrophenol, ug/kg <850000 
Pentachlorophenol, ug/kg <850000 
Phenol, ug/kg <170000 
2,4,6-Trichlorophenol, ug/kg <170000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
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SAYANNAH LABORA~MES 
AND ENV.ONMENZ4L SERVICES, INC 

32LLAHASSEE DIVISION 
2820 industrial Plaza Blvd. (32301) 

k? 0. Box 13056 Tallahassee, FL 32317-3056 
(904) 878-3994 

M G  NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 

REPORT OF ANALYTICAL RESULTS Page 28 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-17 Equipment Blank #L Client 
5514-18 Equipment Blank #2 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-17 5514-18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
601 and 602 I 

Bromodichloromethane, ug/l 4 . 0  <1.0 
Bromoform, ug/l . . <l. 0 <1.0 
Bromomethane, ug/l <L.O <1.0 
Benzene, ug/l 4 . 0  <1.0 
Carbon Tetrachloride, ug/l 4 . 0  <1.0 
Chlorobenzene, ug/l <1.0 <l. 0 
Chloroethane, ug/l - 4 . 0  <1.0 
2-Chloroethylvinyl Ether, ug/l 4 . 0  <l. 0 
Chloroform, ug/l <I. 0 <1.0 
Ethylbenzene, ug/l <1.0 <l. 0 
Chloromethane, ug/l <l. 0 <1.0 
Dibromochloromethane, ug/l <I. 0 <1.0 
1,2-Dichlorobenzene, ug/l 4 . 0  <1.0 
1,3-Dichlorobenzene, ug/l 4 . 0  <1.0 
1,4-Dichlorobenzene, ug/l <l. 0 <l. 0 
~ichlorodif luoromethane , ug/l <1.0 c1.0 
1,l-Dichloroethane, ug/l <1.0 4 . 0  
1,2-Dichloroethane, ug/l <i. 0 <1.0 
1,l-Dichloroethene, ug/l <1.0 <1.0 
cis/trans-1,2-Dichloroethylene, ug/l <1.0 <1.0 
1.2-Dichloropropane, ug/l <l. 0 4 . 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - _ _ - _ _  _ - - - - - - - _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  



AND ENVIRQNMENZXL SERVICES, INC. 
ULLAHASSEE DIVISION - -e 
2820 Industrial Plaw Blvd.132301) 

I! 0. BW 13056 ~rllahnssee, FL mi7-3056 
(W) 878-3994 

LOG NO: 89-5514 

Received: 17 JUL 89 

Dr. Robert Patton 
DER-Chemistry Section 
2600 Blairstone Road 
Tallahassee, Florida 32399-2400 

Project: Task Assignment #TO10 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
5514-17 Equipment Blank #1 Client 
5514-18 Equipment Blank #2 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 5514-17 5514-18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Cis-1,3-Dichloropropene, ug/l 

' 
<l. 0 <1.0 

Trans-1,3-Dichloropropene, ug/l <1.0 <l. 0 
Methylene Chloride, ug/l . . <l. 0 <l. 0 
1,1,2,2-Tetrachloroethane, ug/l <l. 0 <l.O 
Tetrachloroethylene, ug/l <1.0 <1.0 
Toluene, ug/l <1.0 <1.0 
1,1,1-Trichloroethane, ug/l ~ 1 . 0  <1.0 
1,1,2-Trichloroethane, ug/l <l. 0 <l. 0 
Trichloroethene, ug/l <1.0 <1.0 
Trichlorofluoromethane, ug/l <1.0 <1.0 
Vinyl Chloride, ug/l <1.0 <l. 0 
Xylenes , ug/l <l.O <l. 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Method: EPA 40 CFR Part 136 
Method: EPA SW-846 
HRS Certification #'s:51291,07279,E81005,E87052 

Wl ld  
~h/omas L. Stephens 



s~vvirurwki .L~IJOHA I onrtS 
& ENVIRONMENTAL SERVICES, INC. 

- %l 

CHAIN OF CUSTODY RECORD 

. I t  i s  very important that  we have your'Project  Name or Project I .  



TENTATIVELY IDEKTIFIED CONPOUNDS (TICS) 

CLIENT: DER - Patton PROJECT : 

LOG NUMBER: 895514-1 SAMPLE DESCRIPTION: Firewell East 

NATRIX : Water 

VOLATILE ORGANICS 

,., 

CAS NUMBER 

I SEMIVOLATILE ORGANICS I 

COXPOUND NAME 
ESTIMATED 

CONCENTRATION 

i .  

2 .  

No TICS were found above detection limit. 



E i 
.C 41 . .  . . TESTATIVELY IDEKTIFIED COMPOCSDS (TICS)  

CLIENT: DER - P a t t o n  PROJECT: 

LOG NUMBER: 895514-2 SAMPLE DESCRIPTION: KMW-25 

MATRIX: Water 

I I ESTIMATED 

I SEMIVOLATILE ORGANICS 

CAS NUMBER CONPOUND NAME 

VOLATILE ORGANICS 

1. 

2 .  

CONCENTRATION 

ug/l 

Unknown 6.3 



TENTATIVELY IDENTIFLED CO!:?OUNDS (TICS) 

CLIEST: DER - Patton PROJECT: 

LOG SUMBER: 895514-3 SANPLE DESCRIPTION: MW-5 

HATRIX: Water 

1. 1 Unknown 1 3 1 

ESTIMATED 
CONCENTRATIOS 

\ 
CAS NmiBER 

VOLATILE ORGAXICS 

COMPOUND NX\'I 

ug/l 

2 .  1 Unknown 

3. 

7.4 



a % 
TENTATIVELY IDENTIFIED COEIPOUNDS (TICS) 

CLIENT: DER - Patton PROJECT: 

LOG NUMBER: 895514-4 SAMPLE DESCRIPTION: MW-5 Duplicate 

MATRIX: Water 

CAS NUXBER 

1 SEMIVOLATILE ORGANICS 1 

VOLATILE ORGANICS 

COMPOUND NAME 

ug/l 

ESTIMATED 
CONCENTRATION 

1. 

2. 

Unknown 20 

I 



2. 
L 1 TENTATIVELY IDENTIFIED COMPOL'SLX (TICS) 
I. . . 

CLIENT: DER - Patton ?ROJEiT: 

LOG NUMBER: 895514-5 SAMPLE DESCRIPTIOS: MW-2 

MATRIX : Water 

CAS NLT;'lBER I COMPOUND NANE 
ESTIMATED 

CONCENTRATION 

I I 

I VOLATILE ORGANICS 

I I 

i 
I SENIVOLATILE ORGASICS 

1. / No TICS were found above detection limit. 

2 .  I 



i. . TENTATIVELY IDENTIFIED COMPOLUDS (TICS) 
? ' ,  

CLIENT: DER - Patton PROJECT: 

LOG NUMBER: 895514-6 SAXPLE DESCRIPTIOS: Firewell weit 

NATRIX: Water 

VOLATILE ORGANICS 

@TIMATED 
CONCENTRATION 

'., 
CAS NUMBER COMPOLXD NAME 

- 

SEMIVOLATILE ORGAXICS 

1. 

2 .  

3 .  

I I 

No other TICS were found above detection limit. 



9 TENTATIVELY IDENTIFIED COEI1'O~SI)S (TICS) . . 
CLIENT: DER - Patton iUJECT: 

LOG NUMBER: 895514-16 SAMPLE DESCIIPTION: MW-1 

MATRIX : Water 

\ 
C A I  SLIlBER I COMPOUND NAME 

1. Unknown hydrocarbon C 1 1  - C20 . . 7,100,000 

VOLATILE ORGANICS 

w/kg  

3 .  I Unknown dimethyl naphthalene / 3,700,000 

2 .  ' .  / Unknown hydrocarbon C13 - Cq3 

I Unknown hydrocarbon C12 - C28 

5,300,000 

I Unknown t r ime thy l  octane 

. . I I 

7. 1 Unknown hydrocarbon / 3,100,000 

9. / Unknown 1 2,400,000 

8. 
I I 

Unknown hydrocarbon C13 - Cqq 3,100,000 

2,300,000 10. Unknown 



TENTATIVELY 1L)ENTIFIED CONPOUNDS (TICS) 

CLIENT: . DER - Patton PROJECT: 

'- LOG NUMER: 895514-15 SARPLE DESCRIPTION: MW-7 

MATRIX : Water 

I w/kg  

VOLATILE ORGWICS 

CAS NUMBER 

I I 
. . . I SEMIVOLATILE ORGANICS 

COMPOUND NAME 
ESTIMATED 

CONCENTRATION 

1. Unknown hydrocarbon Cg - C12 
2 .  

I 

Unknown hydrocarbon Clj 

3 .  Unknown 

4. 
I 

Unknown hydrocarbon Cll - Cl5 
5 .  Unknown hydrocarbon Clj - C43 

7 .  

8. 

10. 1 Unknown hydrocarbon ~11,000,000 

9. 

6 .  

Unknown 

Unknown 

Unknown hydrocarbon 

14,000,000 

13,000,000 

Unknown hydrocarbon 12,000,000 



: q TENTATIVELY 1DENTIFIED COMPOUNDS (TICS) 
6 . .  

CLIENT: DER - Patton PROJECT: 

LOG XLYIBER: 895514-14 SMPLE DESCRIPTION: MW-22 

MATRIX: Water 

ESTIMATED 
CONCENTRATION 

w/kg 

CAS N&ER 

1. 

2 .  

3 .  

4 .  

5 .  

6. 

7 .  

COMPOUND NAME 

VOLATILE ORGANICS 

8. 

9 .  

10 .  

' 
SEXIVOLATILE ORGAXICS 

Unknown hydrocarbon Cll - C13 
Unknown hydrocarbon Cll - CIS 
Unknown hydrocarbon C,j - C12 

Unknown hydrocarbon Clj 

Unknown 

Unknown hydrocarbon Cll - Clg 
Unknown aromatic hydrocarbon 

32,000,000 

21,000,000 

20,000,000 

18,000,000 

16,000,000 

16,000,000 

15,000,000 

Unknown hydrocarbon 

Unknown 

Unknown . . 

14,000,000 

13.000,OOO 

13,000,000 



:. .?, 
TENTATIVELY IDENTlFlED COWOLUDS (TICS) 

2 -  . , 

CLIENT: DER - Patton PROJECT: 

LOG NUPIBER: 895514-13 SANPLE DESCRIPTIOX: MW-8 

MATRIX: Water 

CAS NLPlBER 
ESTIMATED 

COMPOUND NAME CONCENTRATION 

ug/kg 

VOLATILE ORGANICS 

Unknown hydrocarbon C10 - C13 34,000,000 

Unknown alkyl octane 19,000,000 

Unknown t r ~ e t h y l  dodecane 1 17,000,000 
Unknown d m e t h y l  undecane 17,000,000 

Unknown hydrocarbon 15,000,000 

Unknown t e t r a  hydro-methyl naphthalene 13,000,000 

Unknown 13,000,000 

Unknown a l k y l  octane 13,000,000 

Unknown hydrocarbon 11,000,000 

Unknown 11,000,000 
. . 



f ,  ,>-;v. TENTATIVELY IDENTIFIED CONPOUNDS (TICS) 
. . 

CLIEST: DER - Patton PROJECT: 

LOG SIXBER: 895514-12 SANPLE DESCRIPTION: MW-20 

MATRIX: Water 

I 1 ESTIMATED 
CAS NUMBER 

10. 

COWOUND N M E  

VOLATILE ORGASICS 

SEMIVOLATILE ORGASICS 

1. 

CONCENTRATIOX 

ug/kg 

Unknown hydrocarbon 1 36,000,000 
2 .  

, I 

Unknown hydrocarbon C10 - C15 20,000,000 

3 .  
I I 

4 .  

Unknown hydrocarbon C11 - C15 

5. 

17,00,000 

, Unknown hydrocarbon C13 

6. 

17,000,000 

I I 
Unknown hydrocarbon C10 - C13 

7. 

8. 

16,000,000 

I 

Unknown hydrocarbon 

9. 

10. 

16,000,OO 

Unknown 

Unknown hydrocarbon 

14,000,000 

14,000,000 

Unknown hydrocarbon C 1 1  - C15 
Unknown hydrocarbon Cll - C19 

13,000,000 

13,000,000 



TENTATIVELY I D E N T I F I E D  COCII'OUNDS ( T I C S )  - e.3 2 " : -  , 

CLIENT: DER - Patton PROJECT: 

LOG NUEIBER: 8 9 5 5 1 4 - 1 1  S.4X"E DESCRIPTIOX: MW-9 

NATRIS : water 

I S M I V O L A T I L E  ORGANICS 1 

ESTIMATED 
CONCENTRATIOX CAS KLXBER 

VOLATILE ORGANICS 

COMPOUND NAME 

ug/l 

1. 

2'  0 0 0 9 1 - 5 7 - 6  

3 .  

4 .  

5. 

6 .  

7. 

8. 

Unknown hydrocarbon CI0 - C14 
2 methyl-naphthalene 

Unknown hydrocarbon C13 

Unknown alkyl benzene 

Unknown hydrocarbon C l l  - C 1 5  

Unknown 

9. 

2 3 0  

190 

120  

108 

100 

8 2  

Unknown hydrocarbon 

Unknown hydrocarbon C 1 3  

1 0 .  I Unknown 

81 

81 

I I 
Unknown PAH - C 1 1  

77 

78 



TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

CLIENT: DER - Patton PROJECT : 

LOG NUMBER: 895514-10 SAMPLE DESCRIPTION: - 4 

MTRIX: Water 

CAS NUMBER 

i SEXVOLATILE ORGANICS 

VOLATILE ORGANICS 

COMPOUND NAME 

us/l 

8. I Unknown 1 47 

ESTIMATED 
CONCENTRATION 

79 

77 

66 

61 

61 

59 

- - - -  

l .  00091-57-6 1 2-methyl naphthalene 

2 .  

9. 1 Unknown I 47 

Unknown 

10. I Unknown hydrocarbon CI1 - Cq4 

3 .  / Unknown hy3rocarban C13 - C20 
4. I Unknown alkyl benzene 

5-  00090-12-0 1 I-methyl naphthalene 

6. I Unknown 

46 



TENTATIVELY IDENTIFIED COPII'OUSDS (TICS) 

CLIENT: DER - Patton PROJECT: 

LOG NWBER: 895514-9 SAMPLE DESCRIPTION: - 74 
MATRIX: Water 

ESTIMATED 
CONCENTRATION 

ua/ka 

\ 
CAS NLPBER 

- - -- 

COMPOUND NAME 

VOLATILE ORGANICS 

SEMIVOLATILE ORGANICS 

2 .  

I 1 

Unknown hydrocarbon C10 - Czl 17,000,000 

3 .  
I I 

4 .  
, Unknown hydrocarbon C13 - C18 

Unknown hydrocarbon C17 - C A A  11,000,000 

5 .  

16,000,000 

6. 
I I 

Unknown hydrocarbon C11 - C1g 

7 .  

10. I Unknown trimethyl naphthalene ( 8,200,000 

9,000,000 

I I 
Unknown 

8.  

9. 

9,000,000 

I 

Unknown 9,000,000 

I 

Unknown alkyl octane 

Unknown trimethyl naphthalene ~,. . . . 

8,700,000 

8,200,000 


